The survival of an Indic calendar among the Tengger people of the Brama highlands in east Java opens a window on Java's calendar history. Its hybrid form reflects accommodations between this non-Muslim Javanese group and the increasingly dominant Muslim Javanese culture. Reconstruction is challenging because of this hybridity, because of inconsistencies in practice, and because the historical evidence is sketchy and often difficult to interpret.
terms and manners of prayer, and a Balinese-style temple has been constructed on the Sea of Sand on Mount Brama, the geographical centre-point of Tengger identity (Waluyo 1997:18-9; Hefner 1985:250-60) . The renovation of religious practice that the Parisada promoted also apparently involved the calendar (Lüem 1988:224) . This means that we cannot rely on modern descriptions of the Tengger calendar, for example by Lüem or Widyaprakosa, 1 unless we can find corroboration for its features in evidence of older Tengger practice.
In the absence of a manuscript or priestly text dealing with the management of the calendar, we have therefore to make what we can of the nineteenth-century Dutch reports of Domis and De Jongh advised by Hageman. These sources and a few others also provide a handful of Tengger dates against which we can test the accounts. Van Hien (1912-13:277-8) gives a sketch of the Tengger calendar in his compendious modern primbon, which includes some curiously interesting detail, but is no help for a reconstruction.
The Meinsma papers
De Jongh's report on the Tengger calendar was published in Meinsma (1879) . Because of its apparent completeness, it has been influential in all later Dutch discussions of the Tengger calendar. Rouffaer (1921a Rouffaer ( , 1921b distilled it into the simple description of the calendar he presented in the Encyclopaedie van Nederlandsch-Indië. By projecting this model of the calendar back through time, he developed a rather complex historical argument about the relationship of the Tengger to Majapahit and later Mataram. Jasper (1928:34-9 ) incorporated the Meinsma-Rouffaer model into his monograph on the Tengger people, while adding incidental information from other sources. Most recently Van der Molen (1983:297-300) worked through the implications of the Meinsma-Rouffaer model by developing two projections of this calendar back through time. Only recently has the German ethnologist, Lüem (1988:24) , dismissed key elements of the description as contradicting the findings of her own fieldwork. 2 Meinsma's publication comprises his introduction and notes to a pair of papers describing aspects of Tengger time-reckoning. The paper published as 'Part I' seems to have been compiled in 1867 and 1868 by Colonel De Jongh. It contains some data from previously published sources, but is mainly a compilation of information provided by two correspondents with 1 Lüem 1988:224-7; Widyaprakosa 1994 :59. Lüem (1988 does not deal with the contemporary method of intercalating months, which would have been a useful diagnostic for Balinization. Widyaprakosa's short account (1994) appears to synthesize local investigations and Balinese sources.
access to Tengger informants, one on the northern (Pasuruhan) side, the other on the western (Malang) side. The correspondent on the north was almost certainly Hageman. 3 The correspondents sent notes to De Jongh, and in the process of drafting his synthesis of the material, he noticed some points of divergence. He sent a brief list of points for clarification to Hageman, who was back in the field in early January 1868. Hageman's response now constitutes the second of the Meinsma papers. Rather than incorporating this new material into his survey, the compiler made it an appendix to his earlier draft, inserting only a reference to it in his main report when dealing with the 9-day week-cycle. Understanding the history of the two documents, we can certainly go beyond Meinsma's assessment that 'both pieces were almost of the same tenor', 4 but in so doing we have reduced the independent evidential value of the reports. The main report is, then, a pastiche of secondary information. Although De Jongh was not insensitive to contradictions in his sources, as the questions he posed to Hageman indicate, he was also willing to report contradictory information without comment. The list of years and pasaran labels given near the end of his report throws some light on the process of compilation. The list begins with a year corresponding to 1827 AD. This must be taken from the date reported by by Domis in De Residentie Passoeroeang, but it has been corrected from the 'Malang' era to the supposed 'Pasuruhan' era, which was considered more authentic. It is questionable whether the year number can be changed while holding the years' pasaran name constant, but the recalibration has gone wrong in any case. It is the Tengger year in the second part of 1827 that was a Pon year, not that in the first part, as the revision has it. This revision is not likely to have been made by De Jongh, who went on include, without comment, an incompatible later year (Pon 1783) in his list of pasaran equivalents. Nor is it likely to be Hageman's, for he was not convinced of the superiority of either of the eras, as his comment in 'Part II' reveals. So perhaps the amendment to Domis's date was made by De Jongh's Malang informant. He might also be the source of the comment made by De Jongh that the dates in the list are products of 'the best calculations '. 5 This inconclusive example shows the multiple layers of reworking that the published information has undergone. The distance between the published data and the original Tengger informants is a problem that affects all our sources in varying degrees. Within Tengger society, specialized ritual and cultural knowledge -of which operating the calendar is a part -was restricted to the dukun and to some extent the headman of the village, and passed down in hereditary succession. It took the Hefners a long time to win the confidence of the dukun sufficiently for them to be allowed to witness and record ceremonies. They were never given access to written sources. Dutch officials working through lowland Javanese regents seem to have found things little easier, as Van Herwerden (1844:67) commented. These conditions are fertile ground for miscommunication, half-understandings and even obfuscation. Dutch observers were not loath to rationalize what they thought they heard, and Hageman was notably prone to engage in fanciful calculations. 6 There is nothing we can do about this, except to recognize that the reports we have at second, third or fourth hand are not infallible. We have to grope our way gingerly through this fog, mindful always of Hefner's warning (1985:9) of the 'speculative errors that have plagued many analyses of Tengger tradition'.
Summary of the empirical evidence
Below is a distillation of the empirical information found in published sources for specific Tengger dates plus the two Tengger-like dates found in the MerapiMerbabu manuscripts of central Java. The sources are indicated in the notes following. The Sūryasiddhānta date is given as a good proxy for gauging the phase of the moon, a little more precisely than the Javanese Muslim date. For seasonality the Gregorian Christian calendar is the best guide. 6 Witness the farrago of figuring in Hageman (1852, II:368-77) . Hageman (1871:5-6 ) thought that the Tengger were ethnically distinct from the Javanese and had their own calendar dating back to 26 July 99 AD. Hageman (1871:8) gives this date as 1797, but it seems to be an erroneously calculated date. Subsequent dates in the same list are calculated beyond the date of publication of the paper. 16. Lüem (1988:225) does not give the Tengger year at this point, but it can be deduced from the equivalence of 1919 Tengger and 1987 AD mentioned at the beginning of her appendix on the calendar (Lüem 1988:224) .
With this empirical evidence we are able to throw some light on the mechanics of the Tengger calendar.
Length of months and suppression of dates
Domis, in 1827, states that every month has 30 days. This notion is compatible with the suppression of dates. This is also what we find in the modern Tengger calendar described by Lüem (1988:224) , where the days within the month on which a date is suppressed are called mecak. On the other hand, the De Jongh report, in 1867, lists the months of the year with alternately 29 and 30 days, and specifies that a leap month has 30 days. We might take this as merely a simple way of explaining the effect of suppressing days, 7 but two further pieces of information show that it has to be taken at face value. First, it is carried through to the calculation of the number of days missing in the five-year windu. According to De Jongh's account, the Tengger informant explained that each windu should have 1800 days, and that by the end of the windu 30 days had gone missing. This fits with the alternating months of 29 and 30 days, not a Balinese-style suppression of days. Second, the explicit information that short months finish on panglong patblas (the 29th) rather than tilem (the 30th) is incompatible with the suppression of dates: rather it points to truncation of the short months. 8 It is possible that both methods were current. If the month is to keep in phase with the moon, the simple alternation of short and long months requires the lengthening of a short month a little less than every three years. 9 An occasional adjustment of this kind would keep the two systems broadly in step. The empirical evidence has Tengger dates inconsistently slightly slower than the phases of the moon. This seems to sit more comfortably with the idea that some suppressions had been forgotten, rather than -in the alternative -that there had been too much enthusiasm for lengthening short months. Whatever the case, the variability of the slowness indicates that ad hoc adjustments were being made. It is probably coincidental that another remnant group, the Baduy of West Java also have months of alternately 29 and 30 days, although Van Tricht (1929:92) unaccountably calls this 'an old Javanese institution'. Jacobs (1891:78) says every month had 30 days.
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The Javanese Muslim 8-year windu contains three such lengthened months, and requires still further adjustment about every 120 or 126 years.
Tengger era
Of all the elements of a date, the numbering of years tends to be the least stable and most subject to error. If the Palembang chancery could issue charters with dates one year different from all its neighbours (Proudfoot 2006:73) , and if Mas Rahmat could keep a diary with dates regularly one or two years wrong as he travelled about Java (Kumar 1985) , then it comes as no surprise that the Tengger, keeping track of time in more isolated conditions, might have deviations. De Jongh's report mentions a disagreement in the numbering of years: the year numbered 1793 in the north was numbered 1796 in the west. De Jongh speculated that the Northerners held to an authentic Tengger era while their more acculturated brethren in the west had adopted the Javanese Muslim era.
A glance at the empirical record shows that in a spread of cases gleaned from independent sources, the number of the Tengger year corresponds with the number of the Javanese Muslim year. These are indicated in bold in the following list. The hypothesis that there was an authentic Tengger era surviving on the Pasuruhan side of the highlands has only slim support. Dates that might belong to this era are marked with asterisks in the list. Whether or not we think that #6 has been recalculated, we see that support for the 'Pasuruhan' calendar comes only from dates reported in De Jongh and Hageman over a ten-year period, with the strong likelihood that all these dates come from Hageman. Rather than postulate an era on this basis, it may be safer to think of a localized confusion over the year count. Hageman indeed reports other dates that are incompatible with both the Javanese Muslim era and the 'Pasuruhan' era. But if we still think that there might have been a specifically Tengger era, the difference of three years in 1868 AD (#9) would fit with the notion that the peculiar Tengger calendar began its independent existence either in the conditions of cultural autarchy that preceded the reestablishment of a focal power in Java under Mataram, or at the time of the adoption of the Muslim calendar by that state (in 1663 AD). 10 Whether we prefer to credit that there was a largely forgotten Tengger era or merely local inconsistencies, the fact remains that a majority of the dates attested over a long period use Javanese Muslim year numbers.
List 2. Evidence of the Tengger era
Whether the Tengger year was given the number of the Javanese Muslim year current when it began or whether the current Muslim year was directly appropriated for Tengger dates we cannot tell. The nineteenth-century sources all assume that the Tengger year began with the Kasa, the 'first' month, but in Bali and earlier Java, the year began with the ninth month, Kasanga or Caitra. For the Baduy, too, another non-Muslim remnant group, the beginning of the year falls near this season, in Sapar, the fourth month ( Van Tricht 1929:93; Jacobs 1891:78) . If the nineteenth-century accounts are correct, it may be that the loss of seasonality in the Tengger year also changed the idea of the year's beginning.
Tengger windu
Do the pasaran labels of years in the Tengger windu match with year numbers, or are they a separate method of counting? The evidence is too internally contradictory to begin answering this question. Consider the windus implied by the dates for which we have pasaran labels. 
